A FERM domain in a class XIV myosin interacts with actin and tubulin and localizes to the cytoskeleton, phagosomes, and nucleus in Tetrahymena thermophila.
Previous studies have shown that Myo1(myosin class XIV) localizes to the cytoskeleton and is involved in amitosis of the macronucleus and trafficking of phagosomes. Myo1 contains a FERM domain that could be a site for interaction between Myo1 and the cytoskeleton. Here, we explore the function of FERM by investigating its cytoskeleton binding partners and involvement in localization of Myo1. Alignment of Myo1 FERM with a talin actin-binding sequence, a MAP-2 tubulin-binding sequence, the radixin FERM dimerization motif, and the SV40 nuclear localization sequence (NLS) revealed putative actin- and tubulin-binding sequences, a putative FERM dimerization motif, and NLS-like sequences in both the N-terminal and C-terminal regions of Myo1 FERM. Alignment of Myo1 with an ERM C-terminal motif revealed a similar sequence in the Myo1 motor domain. GFP-FERM and two truncated FERM domains were separately expressed in Tetrahymena. GFP-FERM contained the entire Myo1 FERM. Truncated Myo1 FERM domains contained either the N-terminal or the C-terminal region of FERM and one putative sequence for actin-binding, one for tubulin-binding, a putative dimerization motif, and a NLS-like sequence. Actin antibody coprecipitated GFP-fusion polypeptides and tubulin from lysate of cells expressing GFP-fusions. Cosedimentation assays performed with either whole cell extracts or anti-actin immunoprecipitation pellets revealed that F-actin (independent of ATP) and microtubules cosedimented with GFP-fusion polypeptides. GFP-FERM localized to the cytoskeleton, phagosomes, and nucleus. Truncated GFP-FERM domains localized to phagosomes but not to the cytoskeleton or nucleus.